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0 ^3^ ^ SE^r ^7) Aljrcq ol^ o.rj.ofl ^ ^ ^sg^jL, ^ 3.1= - 

£ 2 
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^ sfl^ ^^s]^ ^ °1» 0 -^S^#*l {DRIVER CIRCUIT OF LIQUID CRYSTAL 

PANNEL AND LIQUID CRYSTAL DISPLAY DEVICE USING THIS} 

£ 2^ ^ ^^^1 14s oj^^^o) ^-^colcf . 

100. . .^^SAl^-^] 200...^e}o]H 

300... <^ 400... ^-§-4)5. 
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430...dHEi 440...7flol^ ^JjL 
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470. . .i^^j 

<t sfl^ ^-^sjS. ^ oil- ol-g-^V °fl^SAl^]oj] ^ ^ojcf. 
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<n> ^o] CRT c^§3H#*H tij^H 3^, ^^a^ jl^sl ^ 

i£*liEi 0 -fl;|!SAl;*V*]( Th i n Film Transistor-Liquid Crystal 
Display:^*}- , TFT-LCD 5} ^)7} <=|^ $X^}, TFT-LCD^r *i7UM] o^j-a} H fl 

< i°) ^^fe °l-g-*> ^^-S, 3^-3, ^31*]^ 5L 

<i2> 51 lofl £a]^ tifsf ^ol ; TFT-LCD(IO)^ S^Rr ^&}-olE(20), sp^l^ # 

^-71^0] ^-av^o^ ofl^o] ^oj£ on^g 5fl^(30), ^ 3Jfl^(30)^r ^^}7)7} ^ *_V cflolEi ^ 
TlMm ^^^-(41, 42) ^ ^Jf( 4 i ( 42 )# *lH*Rr ^M^|jL#-g- ^*Rr <4 

^ ?iHl-Bi(43)l- ^^2lS.(40)S ^^4. 

<13> a o v 7 ] ^ ^o. TFT-LCD(10)7]- TFT-LCD £MEi^ ^sfl ^ E^ ^Ha^ t^] 

t ^1^1" ^<fe ^-§-1- T 5^1^, ^*fl ^-^^ =L$Z\7}]=L7} ^^Ei £-*lHH #^sl^ 

^ Jl^# ^*fl oh^n ai^^. ejxll- A]jr S £#<5Hr ADCCAnalog Digital Convertor)!- 
<w> zisiM-, °1 si *> TFT-LCD £^e^ o}^SZL &&*\7] tH^t ADC -f- 

CfA] C] 7,1 &V ^^-S>^ ^"fr 7]x\°\ *}E-3,, US. 2f^o]]A^| o] A]Jr ^Aj Jlf ^o] 

^JL °J*H Sf£ 2fl^r *r 5UcRr oicf. 

<15> olei*V ^^5>7l ; ^^E^ ^-^oflA^ ^53 5] C]^^- Ajjr-g. 

°1 ^cflS. Af-§-s>^ ^lt*" H o V ^^ TFT-LCD S.MEH cfl^j- ^^.7> ^7f5] Jl ilooj , o] E] *V ^ 
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^Itt DVKDigital Video Interface)!- *131*rTr zl^9}S.7\ J±#=H1 ^ ^ ?A°- 

<ie> ne14, <$7]Q y o v ^ TFT-LCD £l|e^ S.2.AH5. sfl^s. # 

^^r5i^ ^^S]^ XI 7l 7i*U o]6\] ^ DPMS(Display Power 
Management System) rt^^r ^a] ^^4^ 3Ml3i 0 l 9X^. 

<i7> gc^ Aj- 7ls ^ ^-o. ^xl^ yj-Aicq TFT-LCD 2-^^ £-315.-^ «l^^ci 

^3 3*r*r*H, 7l^_Hl£ sfl^ o^*] *d 

^ ^-*ti^2 9X^. 

<18> M. ^ o_ ^^s.^. ^ t }7) 3]^ 53 AS., ^"^^ 3*1% 

W 0 VAlol afl^SAl^H °Xo]*\ 9]^^ B ] Oj^S]^ 3:^ ^ ^.y] A]JrO} Oj a ^ofl 

^ 2.£iAi^ ^1*13 -a- ^ai^ dpms fl-^-i: ^ sx^ ^ ^ 

°1« °l-g-tr *H**r*r 3M3. 

<i9> p E ^. f £ uvx^^ ^ yj-Ai^ <*j^S*l#*H 91°!^ a]^A o v 

2-! y oM% v *r sflW ^^s]S ^ °l-g-*l on^^A]^)^ ^olcf. 
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<20> ^ 7 )9± S.^^ iH^M ^SM, £ ^ 311^ ^s) S ^ > 6fl^ ^ 

<21> ^*l t ^ t^^l <4^ ^^1^1^-71^, ^-g; ilh^^ ^ej-olB^, Cf^o) ^ojE^ E} 

^"71 ^ 5)1^0. ^^A]7l7l ^Sl^l- It^t|, A o V 7 | ofl^ vifl^ 

3 ^l^S^-El 0 J^1^ ^71 oja 

<22> o^)-, <=i£-g- t^sf^ ^.g. ^Ml^l ^^S>7l^. *VC}. 

<23> 51 2^r ^ofl ttf^ on^^Al^l-^^ -M.^^, £ 2«fl 51^1 5} ^-o] ; igj-tg 

°fl #^1(100)^ 5fs}b «We}ol 5(200)2}-, t+^o) s^^-g- 5L^^>^ ofl 

^ 5fl^(300)^, 3fl^(300)-g; ^f-^M S(400) S. ^^4- 
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<24> «fl^olE(200)^ A>-g-Sl^ -f-^fl #7l7> 3j^#* u ^°] ^ 

^ 511^(300) JlSTfl HI* ^sRr *Hr31, 3fl^(3 0 o) Hl^r^ol 

7) dfl^l ^H^r *7>^2.3., «We}olH(200)l- ^-Sfl 4^(300)31 

3^0^ ofl^ sfl^(300) Jl=7fl ^trtf. 

<25> oflpg 3)1^(300)-^ i=K^ 7l}o)m ^014 c-flojEi ef^^ JH^ofl tifl^Sl 

o] <5Rr TFT all 1 (array)* S^Rr^l , TFT^ sj-^^i^-^ Als^Kg- ^^JL 

xKHRr iJfl 315*1, TFT^ 711 ole ^H^fe 711 ^91, ^ ^^-°fl^ t-flolE-1 eK], ^efl 
^ ^^MItt SMi^ol zvzv c^sH, oiofl ttfe}. tIMs el-o]^ dHEi el-^o.^ ^l-sl^ 

^liL^Ml *W 2V-§-°ll sMl^* ^ <^<H1 ^IS^i^ol o]7l-5lc>| spj-ol S 

<26> ^, ofl^ 3^^(300)^- ^33.(400)5-^ oj^^ zl-zVo) Aljr. ^oVofl -g-^H 

^01^(200)^1^1 9JA>^ «flAfl ^^ofl o|*fl s^ofl ^-S^ ^H^JlS.*) 

-g- SAltrt}. 

<27> 5(400)^ #7] 2fl^(300)* ^-^7.17171 3J°.3>|, o^} 

5.(400)^ ^ ^ -^^Hl tfl?>M bl *}xfl*l id^cf. 

<28> £ 2<^1 £^151 w>su> ^ol ? ^^-51^(400)^ s>1«. S -«e^ oj^^ TMDSCTransmission 

Minimized Differential Signalling) ^JJil- ^ IE^r ^*1 ^-7} Tj^s}- rq^l^- <g^V 

^1315. ^S^SH #3*r^r TMDS ^-^(410), <$7] TMDS ^^(410)5^ ^Slxr ^ 
5E*r ^ -S-71 Aj^ofl rtl-^ <2«^ sfl^OOO)* ^^I7l7l ^Itr Et^o 1 « s v^ A] ^ 

?!Hl-e1(420), ^ 3)1^(300)^ c-lHEi z\-9}^o\) <^M!J:» ^-*Kr cflo]El 

^-^(430), ^ 311^(300)21 7)1 olB Br °J 1-^1 ^1^1- 9j7>s>^ tIMH ^^(440), 
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cb^^aI^]^ «.ofl ;£<£-g. ^^-^ €€^^(450), ^-71 TMDS ^ ^-(410)3. Jf el 
^fe- sirr *M ^7] Aiss] °m ^^^H 145} ^ a. 

= * ^W5^f- ##-^(460), % ^7] #^(460)3.^9) ^^jq-ofl 1]} 0} E -j ^ 

• #Jf(430) ^ Til ol E ^-^^-(440)5.^ #Q *\^±= ^^-"f (470)# i^Vcf. 

<29> °-^ 7 ifl^-jg ZLEflS]7>^7l- TMDS H o V ^Hl ^ «H ^ H~ *7l 

Aljrs}. c^lt ^^if TMDS _3Me) ^IJiS. ^ J2^*l-<*| oji^ S a1^1 
(100)S *^*>^ ( ^1 ^8^1^1(100)31 TMDS ^^l-¥-(410)^ TMDS a o v ^H ^ <im$. 

TMDS 3H&1 ^Jlt 4^ S^r -r^l *7l ^]JL(Hsync, Vsync)^)- ^1 <t ^^^(RGB ^Mb}) 

<30> o} 7 H, TMDS A]Jrl£;g- « 0 VAlo]^ ( ^Al^o)]^ ^ CllolE^l- Jl^ 2] *g C-flolE^ 

&^*}^ ^Al^lA-1 o]M. 7l#o]cl-. 
<31> El-o]nJ ^ H1 .^ ( 420)^ A o V 7 ] XMDS 4^1^(410)3^ #^£]t7 4^ SE^r 4^ ^7l ^] 

JUHsync, VsyncH] nj-s} ^^(300)^- ^*)7}7) ^]JL(C1, C2)* ^He) ^ 

^(430) * 7llo]B ^-§^(440)3. f^^. 
<32> cflolEl ^^^(430)^r ^ 5fl^ (300 H 44^ CflolEl E^o]^ #7)^0.3, ^4? 

£H aZA^, Ol ol ^^Z](420)S.^B] 4^ ^71 Al^ofl ^7lS)ol c| ^ cgAj-A] 

•21 (RGB iHMeI)* <^ 3^(300)31 no)B] ^o]o\] ^g-^-cj-. 
<33> TfloiH ^-^^(440)^- 3fl^(300)ofl TllolH el-<yj2l- ^7l^o_S. ^ 

5^°! , eH d J ?iSl-ei(420)3^-Ei 4^2] -g-71 Ajjrofl ^7l£l<H cflolEi ej-oj-a- 
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Z}^ 31}) ^(300)^ Tfloje g^ol ofl ^^-t-Vcf. 

<34> ojeitl- cflojEi ^«.(430)^ >||olE ^^^.(440)^ 6n>g 3^(300)3] *R#3E*I| 4^ ^ 

^=l*r HHeI * 711 °1B E}ol-g- ^A]7l7) J9.^s)^ cH^flsj ^ 

IC( Integration Chip)S t 1 ^^ TCPCTape Carrier Package)^ Efl 5. ^ Sl^f. 

<35> €^^^(450)^ ^l^-^-E^ #-g- iH^^d^# °J^^f ^X^^KlOO)^ A 

^SL& ^~#SKrdl, ^-71 *i^^f(450)^ £-<>HM ^i&ajo.s. A>-g-£| 

<36> *V3g j ^^(460)^ A oM TMDS (410)3.-^ ##3^- ^ tri^ ^ -^71 AljL 

(Hsync, Vsync)^ °J ^ -fHr* ^r^^l ^ef 5.2= <4 ^ £ = » ^s}5L^ 

*>JL, 3.JE. 3fl^(300)S. $l7>£|fe ^ ^-g-§- ^ a] 9] 

^yj^a^. 7 d i-^a)^ DPMS ir3# ^ *Rr3l, ol^> ^^-(460)^1 -g-^H cfl 

<37> DPMSCDisplay Power Management System)^- ^ ^E| ^-^l^^Ei ^^S)^ ^ SE^ 

-^71 ^] Jl 21 ^Hr-ofl ^ ^^^E]# cl ^#3H *V*1 o] ^ ±B }^ #<|] ^ ol 

£4=- *V ^iLS., 2..EL, ^1^71 S.EL, ^JAl^^l ^ ^- 47>^ 2] ££§ 

7>*H, ^ A o V -S~E1^ ^ ^ ^7l ^Jl 2.^f <8^3fe #3), ^l^^l JZJEL^r ^7) 



21-9 



20030009845 #^ <£z}: 2004/1/16 

<38> ^, ^^«-(460)^ #7l TMDS ^^1^-(410)S^-Ei *d^^r ^ SE^ ^ %7\ a]Jl 

(Hsync, Vsync)2l «g ^ -fHft- ^sH, ^sg ^ ^3 -§-71 ^UKHsync, Vsync)7> SL^- ^ 
si 3# S-S* ^SrH-^- Sj-ji, gc- ^ ^ 7 i ^31 (Hsync, Vsync) ^ ^ *V 

<39> <*|7HH, ^r^(460)7> TMDS (410)^1 t^^EHM ^*1 -§-71 

(Hsync, Vsync)^l -JHr* ^SRr °l-fKr, ^5--^ ^sq^r TMDS 31^ aJs^ ^ 

Sj-^7} ^ZL ^l^ol ^o} ^ <^Z\ ^-71 A1JL21 -*Hf# O.3. ##*}7l o| ^ 

71 nfl^-olcf. 

<40> zl tf-g-, ^Jf(460)^ *M -§-71 ^(Hsync, Vsync) # *>M-7l- 

sl^l ^$J:7lM- S^f °^£l*l ^Sh^ ^ cf-S: ^(PDC, Power Down Control )* <5 r °l 
efl^Chigh level)Ml«- 1-^, "1")^, ^ ^ ^ &7) -iliUHsync, Vsync)7l- 3.^ <^£|& 
o.^ ^ 4°- Al^KPDOl- efl^Clow leveDHlt- #^ "0")S. ^3 Sri, ^£ 4^ 

i=t£ ^!Jl(PDC)!- Efo]^ ^Bt-el (420)2}- ^ % ^-(470)5. #^*>^, ^^H 1 ^(470)* -f-tfl 
#71 r-flolEi ^^Jf(430) * TllolB ^^(440)3.2] #Q ^§WLf 7 fl f o] 

is} ^^1«-(470)^1 -§-*Hl c^}^ Dl 7H1*1 li^W. 

<4i> o-a^ ^^(470)^ ##-^(460)5.-^ efl^sl cf£ a}Ji("0") 7> ^s)^ 

#71 t-fl o) Ei ^^«.(430) ^ TIME ^.^-«.(44 0 )o 1 ] x}<^ ^-^-*>r47> ( ^7] ^^(460)5.^- 
§>ol efl^o^ sj.^ cj.0. A]^(» r -)7l. oias]^ a o V 7 1 c-flolE^ ^Jf(430) * 7flo]E zp.Jg.tL 

(440)SS1 ^r^H, cf^l ^^(460)51^ z])^ cf^ a]s("0")7> 

o]^£l^ ^j-71 cflolE^ ^«.(430) ^ 711 °1S ^^-(440)5.21 ^7fl*Vr4. 
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<42> ^7Ha-] , #7] ^^(470)^r ^l^^M 4ji ub>= +°)^ 7V^1 

MOS-FET (Metal Oxide Semiconductor Field Effect Transistor) ?H tiV^-^j^]. 

^, MOS-FET ^Hl ^^H 1 r^r* n-§-*>^ 53 5L 7|-^*1- cf. 

<43> €#tr ^-©l, #eflsl TFT-LCD 2.Me1fe ^^e^ £.*fls.-¥-El til^>^^«y ajjt 

7> ^^S)^ t^cH 7l^r-H, 7liHH <^*1 ^ #Qo) 71 nfl 

^ l-^ja.sl-Tfl ^^ol 4iJ2.il , ofe}^ , 7V^*V ^ ^till- #<|3 ^ XI 5L^- *>7l ^*IMfe 
al^ A o v ^ < ?l ^15i7> <y^£]^r ^ zfl^S. 917}^^ ^€ ^* ^Ht: 3gjl7} %<nf. 

<44> o]«. ^s^, -a "-(460)^1^^ ^sg ^7l ^l^(Hsync, Vsync)^ 

^3 -n-r- °1« ^IS^l ^Aj- o^Jf c ^^V^, SE^r ^ ^7l ^ls(Hsync, 

Vsync)7> wl^^-^o.^ ^£l^ ^ (470)1- ^sfl #7l ^Jf(430)2r 7])°) 3. ^ 

^--¥-(440)5.^ ^-^-fr *KHKrt-ll, o] ^ J^7l ^(Hsync, Vsync)3] % 

A o V ^ ol* -tl^^l ^7l# ^a*>7li4, ^ ^^HH^ # B4 7 jl^ ^o.^^ # 

^i: °l-§-«" *r SU-^, °1 *H 4€- a o V ^A^ ^ ^2} ^71 A]JrO} ^Aj- o^«^ ^-c+ 

< 45 > ^, ^#Jf(460)^ ^l^-sL^-Ei <^5l^ SE^ ^7l ^JUHsync, Vsync)7> n] 

34", «fl* ^E| ^-^SJfEi #235} TMDS cflolE^ A]Jr 7HH1 0IAJ.0I 

^£ di^Hl 51*11 TMDS til °1 El ^}Jl°11 ^°1^7> o. cci, DPMS SEL ^sH 

nfe} ^ S^r ^ ^71 Ajjro] #^ol ^ov^^^l ^>ol efl^ 4^ A]jr( 

"1")1- EHni ^1^1-^(420)21- ^^^-¥-(470)^. #3*r^, ^^^1-^(470)* ^-*fl ^>7l cflolE-] 
^-¥-(430) ^ TflolH ^-^«-(440)^Sl ^j-^l-^c-11, ^H*o lJ f (470)^1 ^^-ofl cfl 
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<46> ^ ( ?\o\x§ SBl-eK420)^ ^-^(460)S^-Ei s.-f sfllSsl s)-^ t}£ ^lJ:("0")7l- ^ 
33^, c-flolE^ ^Jf( 4 30) 31 ^^-(440)5. E}o]nJ AlJKCl, C2)« 

#^(460)3.-^ *H sj.^ ^c. A]jr(.. r) ol ^sl^, ^-7] *\}o}&\ ^^.(430) ^ 

711 o]e ^^-(440)^ E}ojnj a]^(C1, C2)l- #^^1 

<47> ^ r El-olnj ^H#ei(420)^r ^ 5E^ ^3 -§^1 4lJ:(Hsync, Vsync)7> ^-#3^ ^Efl 

7} ^trfl^j tq^^ <^ 0 H]Jr(RGB C-flolEi)* ^*}JL SU^h ^ ^ +X\ ^.y) A]Jr 
(Hsync, Vsync)7> ^^S. ^2^1 t^ig- <3#Aijr( RGB ^o]e^)1- #^*Vcf . 

<48> «V^, ^ofl 4f ofl^ £A ]^.^ (100) ^ ^-^ei ^ ^ ^^S^-E^ >^S]5. 

(400)1- 1151*1-71 ii^ SIS, 5E^ 5>14s-^Eisl i^l^* ^T^y) RC Sl^-fr 

<49> #7]$ ti}S>j- ^-ol, M. aj-^ofl ^ ^ ^ eJ- clE^o]^ oj, 3 ^ xV^| ^ _ ^ ff J t£ 

^ ^ -^71 AjjL^ oia O-ijLofl ^^Jl, 511= ^ 3fl^ S 

<50> £ t^^r SL^ofl £ Al^ ^^HS ^-J7^ ^Sj^ilM- ol^ d^)A]^o^ %6\] ^^\v] 

, -g- 7l#^-0^ -f-Aj-o^ 7} £ 7>E>^ ^S-^E^I ^ ^f-# El- ^AHl7> 7> 

¥*l-mr °l*im 5J^cl-. 7l#^i iL^^ 
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<51> Aj- 7 }^ Wj-Sf Qo], -S- «V^ofl ^ ojl^^^^ ^jg ^ ^i^o) og^ o. 

<53> ^ ^iM^lfe C^j^/of^ZL #Q ^V^S-ZL/^^l- i^^- 

ADC-fr ^SL7} <&7) nfl^-ofl 7l7lo} ^5]-, 7^5). ^ 7^7]-^^ 
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[^*o V 1] 

2] 

A oM ^ J^7l *\JL ^ ^71 ^1^7> <&%S\A ^ o. ^o^l^ ^ 

3] 

A oM ^ ^-7) Al^fif ^31 -g-7] A]jL7} 3.^- <^5^1 ^ ^-^ ^^3. 3X)- 

3 ^ #^>^7 ^ °-5L 5^ gj)^ ^SjS. 

[^^■^ 4] 

^7l ^3] ^7] Aljro] ^a o v cx^Jf^ ^-^-^ ^-fr ^ ojj^ sfl^ 
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5] 

^7] HL^ %-7] Aljr o] ^7l» ^3^4, ^ ^^HH^l ^ 

*r*l ^71 Ajjro} # ^ 7^3. ^igsH, Aj- 7l ^ A]J17> ^<?1*1 Wl^^- 

^1*1* 53-1: ^J>-5. ^ ^ 

6] 

# 7 j ^vg xi, -^1 ^71 A]^ 7 ^ U)^a o Vo] ;g o. Aj-7] Aoj^ia^ ^ t}£ Aljr-. ^ 
7] 

^ ^ Sfl^ ^f-^iiL. 
8] 

3 #€ ^#-g- *}#SRr 3# ^^-S. ^3 ^ 

9] 

oja^^ tmds dloiEi ais-. -3ij ^7] Ai^sq. <^ 0 M)Jr 

3, ^ TMDS ^Jf-g. i*>*Kr ^-i- ^ °»7$ 2fl^ ^^5]^. 
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10] 

#7] ^3Tj g:- Jg. 7 } Aljrofl ^ ofl^ 3fl^.§- ^Al7l7l Ej-o]nj ^ V 

*fl 10%H1 5fl°H, A oM Efojni ^Bl-el^, 

A o V 7l ^ -g-71 ^]^7V 3 #3 Si <#Efl7> € «fl*M E}olnJ Aljr-g. 1-^^ 

^5)^-3. 6}-^ <5«^ 3fl^ ^^S]^L. 
12] 

E i 

^Jf^^-Ei ^sg ^3 ^7] Aissl oja o. o.^ ^c+^o^ ^^^1 ir}- 

A oM #<=H^-?-&|S] ^^^H) tcfe} # 7 | o] Ei ^ Tfl o] E ^«- S oj 
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IQtt 13] 

A oM ^-7) ^S. SE^r ^-7] *\JL7\ <^3*1 A oM i^l-^S S)-^ 

^ ^« #3*Rr ^a^H^l. 

[3^* 14] 

A o V 7l ^-7} ^l^Sf ^ -^71 A]^7> SL^f- «g^S)^l ^ ^ ^7) i^JfS. 3]- 

15] 

A oM -^1 Aj^o] ^AV c^tL-i. ^ ^ on^^V 

16] 
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